10/504813 

iTngRec'dPCT/PTO 13 AUG 2004 

1 

TITLE OF THE INVENTION 

LAMINATED FABRIC 

BACKGROUND OF THE INVENTION 

5 1. Field of the Invention 

The present invention relates to a laminated fabric and a textile 
product with exceptional hand and good soil resistance, wind resistance, 
softness, productivity, durability, and other properties, as well as to a method 
for manufacturing the textile product. 

10 

2. Description of Related Art 

Well-known techniques for providing a water- and wind-proof fabric 
include laminating a waterproof film on a fabric via an adhesive or applying a 
waterproof coating. Although these finishing processes tend to provide a water- 

15 and wind-proof fabric, problems are presented insofar as the original hand and 
drape of the fabric are compromised, and the product becomes stiff, bulky, and 
otherwise uncomfortable. 

A method for solving such problems is presented in JP (Kokoku) 6- 
61909 (Reference 1), wherein jeans with a soft hand are obtained by bonding a 

20 plastic film to the back-surface of a denim foundation via a water-insoluble 
adhesive, bonding the back textile to the surface on the opposite side of this 
plastic film with a water-soluble adhesive, cutting and stitching the resulting 
laminate, and rinsing the product in water to dissolve the water-soluble 
adhesive and thereby remove only the rear fabric. 

25 Nevertheless, when fabric made from fibers having a coarse denier, 

fabric with a heavy basis weight, textured fabric such as twill fabric with a 
checkered pattern, jacquard, or another more fashionable and decorative fabric 
is used as the face textile for the product of the method of reference 1 , there is 
an increase in roughness on the bond side of the fabric; therefore, it is 

30 necessary to apply large amounts of the water-insoluble adhesive in order for 
the plastic film and face textile to be bonded with sufficient adhesive strength. 
A problem is accordingly encountered in that a hand-softening effect inevitably 
becomes difficult to obtain because of the hard hand of the resulting laminated 
fabric. Moreover, the increase in the amount of adhesive applied at the time of 

35 lamination also increases the cost of the starting materials. 
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According to Reference 1, a simple structure is employed whereby the 
laminated back textile is stitched and then peeled from the plastic film by 
rinsing the product with water in order to remove the water-soluble adhesive. 
However, it becomes necessary in such circumstances to perform a resin 
pretreatment with an acrylic resin coating or antislip agent and increase the 
density of the back textile such that the stitched regions do not shift when the 
textile product is worn or laundered. This type of treatment has many 
disadvantages insofar as the selection of the back textile is limited, the cost of 
the fabric itself increases, the fabric has greater mass, the transparency 
declines, and both the hand and texture of the fabric deteriorate. 

The face textile side of the textile product becomes soiled by oil, dirt, 
and other contaminants when the textile product is worn. In the case of the 
laminated fabric in reference 1. the face textile and plastic film are laminated 
via a water-insoluble adhesive and are always in a state of close adhesion. If 
the textile product is laundered after the face textile has been soiled, the 
detergent-containing laundry solution will be blocked by the plastic film and be 
unable to pass through the face textile; therefore, even soiling that is easily 
removed from the fabric alone will remain between the face textile and the 
plastic film without having been removed. Moreover, the product life of the 
textile will decrease when subjected to long-term laundering in order to remove 
soiling due to the increased friction on the fabric. 

A textile product will eventually be discarded after long-term use, either 
due to damage caused by wear and tear or to changes in style. Recycling of 
the materials used in old textile products is preferred from the standpoint of 
environmental concerns. The textile product can be recycled by means of 
material recycling or thermal recycling. However, the former type of recycling 
requires classification and recovery of materials; i.e., the laminated fabric must 
be separated from the plastic film when the materials used in the old textile 
product are recycled for use in starting materials. The back textile of the 
laminated fabric in Reference 1 can, from the start, be separated from the 
plastic film and easily recovered; however, the face textile has a higher mass 
percentage than the back textile, and cannot be easily separated therefrom 
because it is firmly bonded to the plastic film with a water-insoluble adhesive. A 
problem accordingly exists insofar as the materials cannot be recovered at a 
high rate of recovery. 
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Furthermore, wind resistance and water resistance become important 
functions when a textile product is used in bicycling or outdoor gear. The 
stitched regions (i.e., the reverse side) of a textile product in which a 
waterproof fabric is employed are waterproofed with seam tape, but the 
stitched regions of the back textile of a textile product made from the laminated 
fabric in Reference 1 separate from the plastic film when rinsed with water. A 
problem accordingly exists insofar as the stitched regions are difficult to seal. 

Accordingly, a need has existed for a high-performance laminated fabric 
and a textile product, such as a garment, that have soft hand and are 
inexpensively produced, as well as a method for manufacturing these textile 
products. 

These and other purposes of the present invention will become evident 
from review of the following specification. 

SUMMARY OF THE INVENTION 

In order to solve the above-mentioned problems, the inventors 
performed various studies of methods for improving hand, durability, soil 
resistance, wind resistance, water resistance, durability, the recycling rate, and 
other properties of laminated fabrics made from a fabric and plastic film or 
another durable film. As a result, they discovered that hitherto unexpected 
effects are exhibited by laminated fabrics prepared by using a water-soluble 
adhesive or other temporary adhesive to bond a fabric that serves as the face 
textile with a durable film, and using a water-insoluble adhesive or other 
durable adhesive to bond a back textile with the other side of the durable film. 

In other words, textiles made from fibers with a coarse denier, fabrics 
with a heavy basis weight, textured fabrics such as twill fabric with a checkered 
pattern, jacquard, or other more fashionable and decorative fabrics have a very 
rough surface; and when laminated fabric that has been prepared by using a 
water-soluble adhesive or other temporary adhesive to bond such fabric as a 
face textile with a durable film and a water-insoluble adhesive or other durable 
adhesive to bond the back textile with the durable film is cut and stitched to 
make a garment or other textile product, and the garment is then rinsed with 
water or subjected to another aftertreatment step in order to peel the film from 
the back textile, the hand of the face textile will not be compromised, and a 
garment or other textile product with a softer texture and drape can be 
obtained. 
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The back textile is bonded using a durable film and a durable adhesive. 
Therefore, the threads of even thin woven and knit fabrics will be fixed to the 
film via the durable adhesive. Consequently, the problems related to seam 
shifting, dimensional changes due to laundering, and the like do not occur. It is 
5 accordingly unnecessary to increase the density or perform an aftertreatment 
to prevent the seam shifting, as is required with the prior art, and a broader 
range of fabric textiles can be selected. Costs are accordingly able to be 
reduced. 

0 DESCRIPTION OF THE DRAWINGS 

The operation of the present invention should become apparent from 
the following description when considered in conjunction with the 
accompanying drawings, in which: 

Figure 1 is a drawing illustrating the structure of the laminated fabric of 

5 the present invention. 

Figure 2 is a drawing illustrating the state where the stitched regions of 
the laminated fabric of the present invention are sealed. 

nFTAILED DESCRIPTION OF THE INVENTION 

20 The laminated fabric of the present invention is characterized in being 

composed of durable film, a face textile and back textile, with a temporary 
adhesive layer being used to laminate the face textile on one side of the 
durable film, and a durable adhesive layer being used to laminate the back 
textile laminated on the other side of this durable film. 

25 The face textile and durable film of the laminated fabric of the present 

invention are used in a separated state in actual textile products. Therefore, 
any dirt that has adhered to the face textile will be able to be washed off at the 
same level of efficacy encountered in common textile products because the 
face textile is cleaned when the laundering solution passes therethrough during 

30 laundering. 

When garments and similar textile products made from the laminated 
fabric of the present invention wear out and are eventually submitted for 
material recycling, the face textile can be easily recovered, thereby enabling a 
higher material recovery rate to be obtained. 
35 The density of the back textile of the laminated fabric of the present 

invention may be made very low, and a durable adhesive is used to create a 
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constant bond between the back textile and film. Consequently, by sealing the 
stitched regions with seam tape, it becomes possible to cover the needle holes 
created by stitching, while also providing wind- and water-resistance. 

The present invention will be described below in detail using the 
drawings. 

Figure 1 is a structural diagram that schematically represents the 
structure of a laminated fabric 1a of the present invention. This laminated fabric 
is obtained by using a temporary adhesive 2 to bond a face textile 1 with a 
durable film 3 and a durable adhesive 4 to bond a back textile 5 to the reverse 

side of the durable film 3. 

This laminated fabric 1a retains a state wherein the face textile, film, 
and back textile are bonded as one unit via a temporary adhesive and durable 
adhesive until the fabric 1a is cut and stitched into a garment or other textile 
product. However, the face textile 1 and the film 3 are temporarily bonded by 
the temporary adhesive 2; therefore, the face textile 1 and film 3 can be peeled 
apart when necessary. The peeled face textile 1 is also separate from the film 
3; therefore, the hand and drape of the face textile 1 will be unaffected by the 
film 3, and the original hand and drape of the face textile will be retained. 

The laminated fabric can be worked as a single laminated fabric unit 
before being cut and stitched. Therefore, the laminated fabric can be made into 
a textile product or garment by a method that is simpler than methods whereby 
the face textile and the back textile are individually cut, and these parts are 
subsequently combined with one another and stitched. 

This laminated fabric is obtained by fixing the film 3 to the back textile 
using the durable adhesive 4. Therefore, it is very durable against pulling, 
tearing, and other external physical stresses. 

Figure 2 schematically shows a sealed stitched region of the laminated 
fabric of the present invention in a cross-sectional view. The folded portions at 
the ends of the laminated fabric 1a are stitched together at stitched regions 7, 
with the top-surface fabric folded over itself. The inside of the folded portions of 
the laminated fabric 1a (back textile side) are sealed by a seam tape 6 so as to 
cover the stitched regions and the ends of the laminated fabric. As a result, it is 
possible to prevent drops of water and air from flowing in through the needle 
holes formed in the stitched regions, thereby rendering the textile product wind- 
and water-proof. 
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The durable film that is used as a structural material of the laminated 
fabric of the present invention does not readily degrade or tear under normal 
use. A polymer film is generally used, but a metal film, a composite film of 
metal and a polymer film, or another film can be used depending on the 
prevailing circumstances. The film is selected as needed in accordance with 
the use of the laminated fabric. 

The thickness of the polymer film is selected as needed according to 
the application of the laminated film, and is typically 5 to 500 urn. When the 
laminated fabric is used for garments and other textile products, the film 
thickness is 5 to 300 urn, and preferably 10 to 100 pm. 

A variety of conventional materials may be used for the polymer films, 
with examples including polyurethane resins, acrylic resins, polyvinyl chloride 
resins, polyester resins, polyethylene resins, polypropylene resins, fluororesins, 
polyamide resins, and polyimide resins. 

The polymer film can contain fillers, flame retarders, colorants, 
deodorizers, bactericides, conductors, antioxidants, or other additives; and may 
be air- or moisture-permeable. 

When the laminated fabric of the present invention is used for 
waterproof, moisture-permeable textile products, a waterproof, moisture- 
permeable film made from polyurethane resin, polyester resin, or fluororesin is 
preferably used, with porous polytetrafluoroethylene films being particularly 
preferred among such films due to their exceptional water resistance, moisture 
permeability, and durability. 

The maximum pore diameter of the porous polytetrafluoroethylene film 
in one embodiment is 0.01 to 10 um, and preferably 0.1 to 1 urn. A maximum 
pore diameter that is smaller than 0.01 pm is undesirable because a film will be 
difficult to fabricate, while a maximum pore diameter exceeding 10 pm is 
undesirable because the film will have diminished water resistance, low 
strength, and will be difficult to handle during lamination and other 
aftertreatment steps. The porosity of the porous polytetrafluoroethylene film is 
50 to 98%, and preferably 60 to 95%. The method for measuring the maximum 
pore diameter is as stipulated by ASTM F-316, and the porosity is calculated 
from the measured apparent density (p) using the following formula in 
accordance with the apparent density measurement described in JIS K 6885. 
Porosity (%) = (2.2 - p)/2.2 x 1 00 (1 ) 
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If the porosity of the porous polytetrafluoroethylene film is less than 
50%. the moisture permeability will deteriorate, while if the porosity exceeds 
98%, the strength of the film will decrease. 

The thickness of the porous polytetrafluoroethylene film is 5 to 300 jim. 
and preferably 10 to 100 urn. If the porous polytetrafluoroethylene film is 
thinner than 5 urn, it handling during manufacture will become complicated, 
while if it exceeds 300 u, the flexibility of the film will be compromised, and 
moisture permeability will deteriorate. 

The film thickness is determined from the average thickness as 
measured with a dial gauge (measured using a 1/1000 mm dial thickness 
gauge (Teclock), without any other loading besides the spring loading). 

The inside surface pores of this porous polytetrafluoroethylene film are 
preferably covered by a water/oil repellent polymer. In such circumstances, the 
polymer may have fluorine side chains. Further information relating to such 
polymers and the method by which a composite with a porous film is obtained 
are disclosed in WO 94/22928. An example is shown below. 

A fluoropolymer (preferably with a fluorinated alkyl segment having 6 to 
16 carbons) obtained by polymerizing a fluoroalkyl acrylate and/or fluoroalkyl 
methacrylate, and represented by the following general formula (1) 
[Chemical formula 1] 

O 

D (D 
CF,(CF,),-CH,CH r O-C-CR = CH, 

(where n is an integer of 3 to 13, and R is hydrogen or a methyl group), 
is preferably used as the polymer for covering the inside surface of the pores. 
When the inside surface of the pores of the porous film are covered using this 
polymer, an aqueous microemulsion (average particle diameter of 0.01 to 
0.5 um) of the polymer is produced using a fluorine-containing surfactant (e.g., 
ammonium perfluorooctanoate), the pores in the porous film are impregnated 
with this emulsion, and the product is heated. As a result, the water and 
fluorinated surfactant are removed and the fluorine-containing polymer is 
melted to coat the inside surface of the pores of the porous film; and a porous 
film that retains continuous pores and has excellent water/oil repellency is 
obtained. Other polymers that can be used include "AF Polymer" (trade name 
of E. I DuPont de Nemours & Co. Inc.) and "Cytop" (trade name of Asahi Glass 
Co., Ltd.). These polymers can be used to coat the inside surface of pores in 
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the polymer porous film by dissolving these polymers in "Florinate" (3M brand 
name) or another inert solvent, impregnating the polymer porous film with this 
solution, and then evaporating off the solvent. 

When the porous film is contaminated by any of various contaminants, 
the contaminant cannot penetrate inside the porous film because the inside 
surfaces of the pores in the porous polytetrafluoroethylene film are covered by 
the organic polymer; it is accordingly possible to prevent the hydrophobic 
properties of the porous film from deteriorating. 

The porous polytetrafluoroethylene film may be a composite consisting 
of a hydrophilic resin film formed on one side of the polytetrafluoroethylene 
film. 

Examples of these hydrophilic resins include polymer materials 
containing hydroxyl groups, carboxyl groups, sulfonic acid groups, amino acid 
groups, and other hydrophilic groups. The polymer is preferably able to swell in 
water, but not be soluble therein. Specific examples include at least partially 
crosslinked polyvinyl alcohols, cellulose acetates, cellulose nitrates, or other 
hydrophilic polymers, and hydrophilic polyurethane resins. However, hydrophilic 
polyurethane resins are particularly preferred when heat resistance, chemical 
resistance, workability, moisture resistance, and other properties are taken into 
consideration. 

Examples of hydrophilic polyurethane resins are polyester and 
polyether polyurethanes and prepolymers containing hydroxyl groups, amino 
groups, carboxyl groups, sulfonic acid groups, oxyethylene groups, and other 
hydrophilic groups. Diisocyanates and triisocyanates having two or more 
isocyanate groups and adducts thereof can be used, either singly or in 
combinations, as the crosslinking agent for adjusting the melting point 
(softening point) of the polyurethane as a resin. Moreover, a diol, triol, diamine, 
or triamine with two or more functional groups can be used as a curing agent 
for prepolymers with isocyanate terminals. It is preferable to have two 
functional groups instead of three in order to retain high moisture permeability. 

An example of a method for applying the hydrophilic polyurethane or 
other hydrophilic resin to the porous structure of the porous 
polytetrafluoroethylene film involves forming a coating solution by using a 
solvent to produce a solution from (poly)urethane or another resin or using heat 
to produce a melt, and then using a roll coater or the like to apply the coating 
solution onto a porous polytetrafluoroethylene film. The appropriate viscosity of 
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the application liquid when applied by impregnation is 20000 cps or less, and 
preferably 10000 cps or less, at the application temperature. The viscosity is 
preferably kept at 500 cps or higher when a solution is formed using a solvent, 
although the outcome will depend on the solvent composition. If the viscosity is 
too low, the solution will spread through the entire porous 
polytetrafluoroethylene film after application, making the entire film hydrophilic, 
and increasing the likelihood that water-resistance would be adversely affected. 
The viscosity is measured using a type B viscometer made by Toki 
Sangyo Co., Ltd. 

The hydrophilic resin layer formed on at least one side of the porous 
polytetrafluoroethylene film of the resulting composite film prevents the porous 
polytetrafluoroethylene film from becoming hydrophilic as a result of exposure 
to body oils, machine oil, beverages, and other contaminants. The layer also 
improves the mechanical strength of the film, and helps to produce an 
exceptional level of durability. 

A variety of conventional fabrics are suitable for use as the face textile 
used in the laminated fabric of the present invention. There are no special 
restrictions as to the material used for the face textile, with natural, synthetic, 
metal, ceramic, and other fibers able to be used. 

The face textile can be a woven or knit fabric, netting, non-woven cloth, 
felt, and the like. The type of fabric is selected according to the application of 

the laminated fabric. 

Examples of preferred synthetic fibers include polyamide, polyester, 
polyurethane, polyolefin, polyvinyl chloride, polyvinylidene chloride, 
polyfluorocarbon, or polyacrylic fibers. Examples of preferred natural fibers 
include cotton, hemp, wool and silk. Textiles made from cotton, nylon 
(polyamide), or polyester are further preferred in terms of their pleasing 
appearance, strength, durability, and cost. 

The face textile is laminated to the film using a temporary adhesive, and 
is subsequently peeled therefrom, for the fabric itself to be used independently 
from the film. Therefore, the face textile must have seams that will remain 
intact under the stresses encountered during laundering or the like. The 
inventors discovered that the shifting of seams during laundering is associated 
with the basis weight (weight) of the fabric. The face textile used in the present 
invention preferably has a basis weight of 40 to 400 g/m 2 or higher, and 
preferably 60 g/m 2 or higher. If the basis weight of the fabric is less than 



10 

40 g/m 2 , the density will become excessively low, and seam shifting will occur. 
Moreover, the fabric will have inadequate abrasion resistance, and will be 
unable to be used for textile products. A basis weight that exceeds 400 g/m 2 is 
undesirable, because the low weight of the laminated fabric will be 
compromised, and its hand will harden. 

Conventional water-repellency treatments, antistatic treatments, and 
other conventional treatments can be performed on the face textile as 
necessary. 

The same material used for the face textile may be used for the back 
textile of the laminated fabric of the present invention, but a knit fabric is 
particularly preferred for textile products. The back textile is the surface of the 
garment or textile product that comes into contact with the body. It is 
accordingly unnecessary to give as much consideration to the appearance of 
the back textile as to the face textile, and when the garment is used for rain 
gear or the like, the sealing performance of the seam tape will be enhanced if a 
material with a loose mesh is used for the back textile; i.e., the bonding side, 
when the tape is bonded or fused thereon. Therefore, a loose knit is preferable 
to a woven fabric. Another advantage of using a knit fabric is that the laminated 
fabric can be lighter in weight, and less expensive than woven fabrics or the 
like. 

A variety of conventional temporary adhesives for temporarily bonding 
the durable film and the face textile of the laminated fabric of the present 
invention can be used as long as the film and fabric can be peeled apart after 
having been bonded. Examples of such adhesives include those whose 
adhesive strength is reduced by water, heating, or UV radiation. A water- 
soluble adhesive whose adhesive strength is reduced by water is preferably 
used when a laminated fabric is used for garments and other garments and 

other textile products. 

A variety of conventional water-soluble adhesives can be used, with 
examples including polyvinyl alcohol, polyacrylamide, polyethylene oxide, 
polyvinyl pyrrolidone, aqueous vinyl urethane, starch, and carboxymethyl 
cellulose, all of which can be used singly or in combinations of two or more. 
The viscosity of the adhesive when applied to the film should be within a range 
that does not affect its ability to be applied to the film, and is usually 500 cps to 
5000 cps, and preferably approximately 2000 cps, at room temperature. 
Adhesives having a viscosity of higher than 5000 cps at room temperature may 
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still be applied by raising the temperature of application (heating). The solid 
content of the adhesive should also be 5 wt% or higher, and preferably 10 wt% 
or higher. If the solid content is less than 5 wt% after drying, the adhesion 
between the face textile and film will be inadequate, which may complicate 
handling of the laminated product. For instance, if the face textile peels away 
from the film during the cutting or other step, it will be difficult for stitching to be 
performed during the following stitching step. Surfactants, pressure sensitive 
adhesives, thickeners, and other additives can be added to the above- 
mentioned water-soluble polymer adhesive. A surfactant or pressure-sensitive 
adhesive should be added to the water-soluble polymer adhesive when a highly 
hydrophobic polymer film or face textile is to be bonded. The addition of a 
surfactant or pressure-sensitive adhesive will make it possible to reduce the 
surface tension of the polymer adhesive and provide strong adhesion to the 
substrate. A thickener can be used to bring the adhesive viscosity to the 
desired level. 

A variety of conventional adhesives can be used as the durable 
adhesive for bonding the durable film and back textile of the laminated fabric of 
the present invention as long as the adhesive does not tend to suffer a 
reduction in strength under normal conditions of use. A water-insoluble 
adhesive is generally used. Such water-insoluble adhesives include 
thermoplastic resins and curable resins that are cured by heat, light, or other 
means. 

Specific examples of water-insoluble adhesives that can be used when 
necessary include polyester, polyamide, polyurethane, silicone, polyacrylic, 
polyvinyl chloride, polybutadiene, rubber, and polyolefin resins. 

Curable hot-melt adhesives are particularly preferred polyurethane 
resins. Curable hot-melt adhesives assume a solid form at normal temperature, 
and melt under heat to become a low-viscosity liquid; however, the adhesive 
will turn into high-viscosity liquid or solid when subjected to a curing reaction in 
such a state or under further heating. The viscosity of the melt when it has 
been melted by heat; i.e., before being applied to the back textile, will be 500 to 
30000 cps, and preferably 500 to 3000 cps. Conversely, the viscosity of the 
melt that has been thickened; i.e., once the melt has been used to laminate the 
film and the back textile, is 500 to 20000 cps, and preferably 10000 cps or less. 

The curing of the melt proceeds in the presence of a curing catalyst, a 
curing agent, or water. 
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The above-mentioned curable adhesives are already known. Urethane 
prepolymers that undergo curing when exposed to humidity (water) are a 
preferred example. These urethane prepolymers can be obtained by carrying 
out an addition reaction between (I) a polyester polyol, polyether polyol, or 
5 another polyol component, and (II) tolylene diisocyanate (TDI). methylene 

bisphenyl diisocyanate (MDI), xylene diisocyanate, isophorone diisocyanate, or 
another aliphatic or aromatic diisocyanate or triisocyanate, or other 
polyisocyanate component. In such circumstances, the urethane prepolymer 
has isocyanate groups at its terminals, and curing takes place in the presence 
1 0 of moisture. The melting temperature of the urethane prepolymer (50°C or 
higher, and preferably 80 to 150°C) is somewhat higher than room 
temperature. This type of urethane prepolymer may be obtained, e.g., from 
National Starch and Chemical Company under the trade name of "Bond 
Master." The melt formed from the polymer is viscous enough to be applied to 
1 5 a substrate when heated at 70°C to 1 50°C. After having been used to bond the 
face textile and polymer film together, the melt is cooled to room temperature 
to become a semi-solid. This makes it possible to prevent the adhesive from 
excessively penetrating into and spreading through the fabric, and to use wet 
curing to obtain a soft product exhibiting strong adhesion. 
20 The method used to bond the durable film and back textile together 

should be able to produce a durable bond, as described in the foregoing, and 
may involve using heat to melt the back textile and/or durable film, thereby 
causing them to fuse together. 

A variety of conventional methods such as rolling, spraying, and brush- 
25 coating may be used to apply the adhesive used to temporarily bond the film 
and face textile. 

Examples of preferred methods that may be suitably used for bonding 
the film and the face textile include a method whereby a water-soluble adhesive 
is applied to the film with a roller having a gravure pattern, the face textile is 
30 applied thereon and compressed with a roll, and the product is then heated and 
dried; and a method whereby a water-soluble adhesive is sprayed on the film, 
the face textile is applied thereon and compressed with a roll, and the product 

is then heated and dried. 

The amount of temporary adhesive transferred (i.e., applied) should be 
selected in consideration of the roughness of the face textile, the hydrophilic 
and hydrophobic properties of the fabrics relative to adhesion, surface tension 



35 
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and viscosity of the adhesive, and other attributes, but is usually within a range 
of 5 to 100 g/m 2 , and preferably 10 to 30 g/m 2 . If the amount of temporary 
adhesive transferred is less than 5 g/m 2 , the resulting adhesion will be 
inadequate, while if it exceeds 100 g/m 2 , problems will be encountered insofar 
as the adhesive will bleed from the face textile, and stick to the roll in the 
working apparatus. If too much adhesive is applied, the costs of the materials 
will increase. 

Rolling, spraying, brushing, and other various conventional methods 
may be used to apply the adhesive that permanently bonds the film and the 
back textile. 

Examples of preferred methods for suitably and permanently bonding 
the film and back textile include a method whereby a urethane adhesive is 
applied to the film with a roller having a gravure pattern, and the back textile is 
applied thereon and compressed with a roll; and a method whereby a urethane 
adhesive is sprayed on the film, and the back textile is applied thereon and 

compressed with a roll. 

Any conventional method can be suitably employed as needed to fuse 
the film and back textile together with heat; e.g., the heat roll method, whereby 
the film and back textile are heated and fused in a combined state using a heat 
roll, and the flame bonding method. 

With regard to hand, adhesion, yield, and other attributes, the back 
textile and film of the laminated fabric of the present invention are preferably 
bonded by the method whereby the urethane adhesive is applied with a roll 
having a gravure pattern, the back textile is applied thereon, and the resulting 
assembly is compressed with a roll. 

When the back textile and film are laminated and bonded using an 
adhesive, spot bonding, line bonding, or another type of partial adhesion is 
used therebetween, with the surface area of the bond being 10 to 95%, and 
preferably 15 to 50%. The amount of transferred adhesive must be optimized in 
consideration of the roughness of the back textile, fiber density, adhesion, 
durability, and other properties, and is commonly 2 to 50 g/m 2 , and preferably 5 
to 20 g/m 2 . It is undesirable to use the adhesive in an amount exceeding 
60 g/m 2 because the hand of the laminated fabric will be too hard. If the 
amount of adhesive is less than 2 g/m 2 , the adhesion will be inadequate, and 
the resulting durability will be inadequate to withstand simple laundering. 



14 

Adhesion durability between the back textile and film can be evaluated 
by confirming the absence of fabric peeling or other problems encountered 
during repeated laundering when using an ordinary washing machine. The 
adhesion durability of the laminated fabric of film and back textile of the present 
invention is 50 hours or longer, and preferably 100 hours or longer when 
considered in terms of the number of hours until peeling can be visually 
observed after the fabric has been laundered under continuous agitation in 
detergent-free tap water at a bath ratio of 1/60 and a bath temperature of 45°C 
or lower using a Kenmore Model 110, 20912 (Sears, Roebuck and Co.) as a 
type B domestic washing machine according to ISO 6330 set to heavy-duty 
mode. 

The order in which the laminated fabric of the present invention is 
fabricated can be a method whereby the face textile and film are laminated 
using a temporary adhesive and the back textile is then laminated using a 
durable adhesive on the resulting laminated fabric consisting of the film and 
face textile, or a method whereby the back textile and film are laminated using 
a durable adhesive and then the resulting laminated fabric consisting of the film 
and back textile is laminated to the face textile using a temporary adhesive. 
When a water-soluble adhesive is used as the temporary adhesive, the product 
is heated to remove the moisture during the drying step. The effect of heat 
must therefore be taken into consideration if the durable adhesive is a 
moisture-curable hot-melt urethane adhesive in an uncured state or the like. 

The laminated fabric of the present invention can be used as a material 
for a variety of garments and other textile products. Conventional methods that 
incorporate a cutting and stitching step can be used to manufacture garments 
using the laminated fabric of the present invention; however, some or all of the 
stitched regions of the garments are preferably treated with seam tape when 
the garment is used for rain or cold weather gear that must be waterproof and 
windproof. 

A sewing machine is employed when the laminated fabric of the present 
invention is to be stitched. The stitching thread can be cotton, silk, hemp, 
nylon, polyester, vinylon, polynosic, polyurethane, or another material; and may 
be used singly or in combinations. Nylon thread and polyester thread are 
preferred from the standpoints of strength and heat resistance. The thickness 
of the thread must be adjusted according to the thickness of the fabric to be 
stitched and the requisite product strength. For instance, 233 decitex stitching 
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thread is preferably used when the fabric to be stitched has a structure in which 
stretched porous polytetrafluoroethylene is laminated on one side of a face 
textile (78 decitex nylon taffeta) using a temporary adhesive and then a back 
textile (25 decitex nylon tricot) is laminated on the other side of the film using a 
durable adhesive. 

Stitching is performed using one or a plurality of threads. The stitch type 
can be a lock stitch, single chain stitch, double chain stitch, or another type of 
stitch, and the stitches can be in a straight, curved, zigzag, or other 
configuration. 

Examples of suitable seam tapes include those obtained by laminating 
an outermost layer of a high-melting-point resin and a low-melting-point 
adhesive resin. A knit fabric or mesh can be laminated on the surface of this 
high-melting-point resin. For example, a polyurethane resin film may be used 
for the high-melting-point resin and a polyurethane hot melt for the low-melting- 
i point resin. Examples of suitable product brands include T-2000 and FU-700 
(Sun Chemical Corporation), MF-12T, MF-12T2, and MF-102F (Nisshinbo 
Industries, Inc.), and GORE-SEAM® Tape (Japan Gore-Tex, Inc.), which uses 
porous polytetrafluoroethylene resin film as the high-melting-point resin and 
polyurethane hot melt as the low-melting-point adhesive resin. 
20 The resin thickness of the hot melt portion of the seam tape is 

preferably 25 urn to 400 Mm, and particularly 50 urn to 200 urn. If the hot melt 
layer is thinner than 25 urn, the absolute amount of resin will be too small, and 
it will be impossible to bond the back textile and the thread irregularities of the 
stitched portions with adequate adhesive strength. On the other hand, if the hot 
25 melt layer is thicker than 400 Mm, it will take time for the layer to thoroughly 

melt when the tape is thermocompressed, and workability will deteriorate. If the 
thermocompression time is reduced, the sheet will not sufficiently dissolve, and 
it will be impossible to obtain sufficient adhesive strength. The hand of the 
stitched regions will also harden; e.g., the seams will stiffen when the product is 

30 used in clothing. 

These seam tapes can be fused with a conventional hot air sealer 
whereby a pressure roll is used to press and laminate the tape on a non- 
adhering body, with the resin being in a molten state as a result of the hot melt 
side of the tape having been exposed to hot air. Examples of hot-air sealers 

35 that may be used include the Queen Lite Model QHP-805 (Queen Lite 

Electronic Industries Ltd.), or the Model 5000E (W. L. Gore & Associates). 
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Moreover, sealing can also be performed with a commercial iron in 
order to fuse the short stitched parts in a simpler manner. In such 
circumstances, heat is applied from above, with the tape being placed over the 
stitched part. 

The thermocompression conditions used for the seam tape should be 
suitably selected according to the melting point of the hot melt used for the 
tape, and the thickness, material, and fusing speed of the waterproof fabric, as 
well as other factors. An example shall now be provided in which a seam tape 
is thermocompressed. A laminated fabric is obtained by laminating a porous 
polytetrafluoroethylene film on one side of a face textile (78 decitex nylon 
taffeta) using a water-soluble adhesive and also laminating a back textile (25 
decitex nylon tricot knit) with a water-insoluble adhesive. If the nylon tricot 
surfaces are to be thermocompressed using the above-mentioned seam tape, 
the seam tape (which is preferably a polyester urethane hot melt having a 
fluidity of 40 to 200 x 10- 3 cm 3 /s, particularly 100 x 10" 3 cm 3 /s at 180°C; and a 
thickness of 25 to 200 nm, and particularly 50 to 150 jun) is loaded into the hot 
air sealer, and thermocompression is performed once the surface temperature 
of the hot melt resin has been set to rise from 1 50°C to 1 80°C, and preferably 
to 160°C. The heated component is then left to cool to room temperature, and 
the thermocompression is concluded. If fluidity of the hot melt is too low, 
inadequate adhesive strength will result, while if the fluidity is too high, the resin 
will inevitably bleed from the stitching holes, and adhere to the pressure roll or 
the like. If the surface temperature of the hot melt resin is too low, the resin will 
not thoroughly melt, which will lead to insufficient adhesive strength. 
Conversely, if the temperature is too high, the hot melt resin will become too 
fluid, problems will be encountered with the resin bleeding from the stitched 
regions, and the hot melt resin itself will pyrolyze, which may cause the 
adhesive strength to decline. 

Textile products made from the laminated fabric of the present invention 
are submitted to an aftertreatment after having been fabricated in order to peel 
the durable film off the face textile. In such circumstances, the aftertreatment 
should be suitably selected according to the type of temporary adhesive used 
to temporarily bond the film and the top-surface fabric. For instance, the 
temporary adhesive should be removed with a water rinse if its adhesive 
strength declines due to the action of water, the adhesive should be treated 
with heat if its adhesive strength is reduced due to the action of heat, and the 
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adhesive should be treated with ultraviolet rays if its adhesive strength declines 
due to the action of UV radiation. 

When a garment is made from a laminated fabric obtained using a 
water-soluble adhesive as the temporary adhesive, the aftertreatment can 
generally be performed by rinsing the product in an aqueous system. For 
instance, when jeans are made using the laminated fabric of the present 
invention and a rinsing step is included in the production process, the rinsing 
step can readily be employed to peel the film from the face textile. In such 
circumstances, a desizing agent or other washing additive may be added to the 
water to completely remove the water-soluble adhesive. This step may also be 
combined with enzymatic bleaching, stone washing, or another step. 

The garments, including textile products, of the present invention may 
assume a variety of configurations; e.g., gloves, coats, undergarments, hats, 
stockings, leggings, neck scarves, and cloth diapers. 

Working Examples 

The present invention shall be described in detail below with reference 
to working examples. 

Working Example 1 

18 g/m 2 of a solution (water-soluble adhesive) comprising a mixture of 
0.1 wt% of a surfactant (Asahi Chemical Industry Co., Ltd.; AG Stabilizer S) in 
an aqueous solution of polyvinyl alcohol (Sanwa Yushi Co., Ltd.; Poval 
detergent paste) was transferred at room temperature using a gravure roll that 
had a surface coverage of 45% to the polyurethane side of a composite film 
having a mass per unit surface area of 33 g/m 2 that was fabricated from 
expanded porous polytetrafluoroethylene film (porosity: 80%, maximum pore 
diameter: 0.2 urn, average thickness: 30 urn) and a polyurethane consisting of 
a diphenyl methane diisocyanate and a polyol, resulting in a waterproof, 
moisture-permeable durable film. A roll was then used to press a plain-weave 
polyester fabric having a mass per unit surface area of 170 g/m 2 , a density of 
174 threads/inch and 94 threads/inch respectively in the warp and weft 
directions, and a denier of 56 decitex and 71 decitex respectively in the warp 
and weft directions onto the surface of the resulting film as the top-surface 
fabric. The film and fabric were bonded by evaporating off the water 
component from the aqueous polyvinyl alcohol solution in a hot air oven heated 
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to 1 10°C. A hot-melt curable urethane adhesive (National Starch and Chemical 
Company; "Bond Master", 170-7254) was brought to an adhesive temperature 
of 120°C, and the melt was spottedly applied onto the other side of the 
composite film laminated with this top-surface film as the water-insoluble 
adhesive so that 5 g/m 2 of adhesive was transferred. A 25 decitex nylon tricot 
knit fabric having a mass per unit surface area of 33 g/m 2 was applied thereon 
and compression-laminated with a roll. The resulting laminate was left to stand 
for 24 hours in a thermostatic high-humidity chamber at 60°C and 80% RH to 
cure the reacting-type hot-melt adhesive. A laminated fabric (1) was 
accordingly obtained. The fabric could be easily cut with scissors or a cutter 
knife without peeling. It was also confirmed that pieces of the cut fabric could 
be stitched together using a sewing machine. 

Working Example 2 

A laminated fabric (2) was made using a nylon plain woven fabric 
having a mass per unit surface area of 67 g/m 2 , a density of 120 threads/inch 
and 88 threads/inch respectively in the warp and weft directions, and a denier 
of 78 decitex for both the warp and the weft directions, with the water-soluble 
adhesive transferred to the durable film in Working Example 1 being used in an 
amount of 12 g/m 2 , and the other materials and methods being the same as in 
Working Example 1 . The resulting laminated fabric (2) could be easily cut with 
scissors or a cutter knife without peeling. It was also confirmed that pieces of 
the cut fabric could be stitched together using a sewing machine. 

Working Example 3 

A laminated fabric (3) was made using a nylon plain woven fabric 
having a mass per unit surface area of 52 g/m 2 , a density of 153 threads/inch 
and 122 threads/inch respectively in the warp and weft directions, and a denier 
of 44 decitex in both the warp and weft directions, with the water-soluble 
adhesive transferred to the durable film in Working Example 1 being used in an 
amount of 12 g/m 2 , and the other materials and methods being the same as in 
Working Example 1. The resulting laminated fabric (3) could be easily cut with 
scissors or a cutter knife without peeling. It was also confirmed that pieces of 
the cut fabric could be stitched together using a sewing machine. 
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Working Example 4 

A laminated fabric (4) was made using a nylon plain woven fabric 
having a mass per unit surface area of 67 g/m 2 , a density of 120 threads/inch 
and 88 threads/inch respectively in the warp and weft directions, and a denier 
of 78 decitex in both the warp and weft directions, with the water-soluble 
adhesive transferred to the durable film in Working Example 1 being used in an 
amount of 10 g/m 2 , and the other materials and methods being the same as in 
Working Example 1 . The resulting laminated fabric (4) could be easily cut with 
scissors or a cutter knife without peeling. It was also confirmed that pieces of 
the cut fabric could be stitched together using a sewing machine. 

Comparative Example 1 

A laminated fabric (11) was obtained using the same face textile, 
durable film, and back textile as used in Working Example 1 , with the urethane 
curable hot-melt adhesive in Working Example 1 being used as the water- 
insoluble adhesive for bonding the face textile and durable film (amount 
transferred: 18 g/m 2 ; 45% coverage), and the water-soluble adhesive used in 
Working Example 1 (10 g/m 2 ) being used to bond the knit back textile and 
durable film. 

Comparative Example 2 

A laminated fabric (12) was obtained using the same face textile, 
durable film, and back textile as used in Working Example 2, with the urethane 
curable reaction-type hot-melt adhesive in Working Example 1 being used as 
the water-insoluble adhesive for bonding the face textile and durable film 
(amount transferred: 10 g/m 2 ; 45% coverage), and the water-soluble adhesive 
used in Working Example 1 (10 g/m 2 ) being used to bond the knit back textile 
and durable film. 

Comparative Example 3 

Laminated fabric (13) was obtained using the same face textile, durable 
film, and back textile as used in Working Example 3, with the urethane curable 
reaction-type hot-melt adhesive in Working Example 1 being used as the 
water-insoluble adhesive for bonding the face textile and durable film (amount 
transferred: 8 g/m 2 ; 40% coverage), and the water-soluble adhesive used in 
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Working Example 1 (10 g/m 2 ) being used to bond the knit back textile and 
durable film. 

Comparative Example 4 

Laminated fabric (14) was made using a nylon plain weave fabric 
having a mass per unit surface area of 39 g/m 2 , a density of 140 threads/inch 
and 133 threads/inch respectively in the warp and weft directions, and a denier 
of 33 decitex in both the warp and weft directions, with the water-soluble 
adhesive in Working Example 1 transferred to the durable film being used in an 
0 amount of 10 g/m 2 , and the other materials and methods being the same as in 
Working Example 1. 

Comparative Example 5 

Laminated fabric (15) was obtained using the same face textile, durable 
5 film, and back textile as used in Working Example 4, with the urethane curable 
hot-melt adhesive in Working Example 1 being used as the water-insoluble 
adhesive for bonding the face textile and durable film (amount transferred: 
10 g/m 2 ; 45% coverage), and the water-soluble adhesive used in Working 
Example 1 (10 g/m 2 ) being used to bond the knit back textile and durable film. 

20 

Comparative Example 6 

Laminated fabric (16) was made using the same face textile, durable 
film, and back textile as in Working Example 4, with the water-insoluble 
adhesive transferred to bond the back textile being used in an amount of 
25 5 g/m 2 , and the other materials and methods being the same as in Working 
Example 4. 

(Evaluation of characteristics) 

The characteristics of the various laminated fabrics obtained in Working 
30 Examples 1 through 4 and Comparative Examples 1 through 6 were evaluated 
as described hereunder. 

(1) Cutting and stitching performance 

Each of the laminated fabrics could be cut as a single unit using 
scissors or a cutter knife without any peeling of the face textile, durable film, or 
35 back textile. It was also confirmed that the cut pieces could be stitched together 
with a sewing machine. 
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(2) Fabric basis weight 

The fabric basis weight was calculated as the value obtained by 
subtracting the mass of the water-soluble adhesive from the mass of laminated 
fabric. 

5 (3) Hand test 

(Pretreatment) 

Each laminated fabric was cut into a 20 cm/side square whose 
periphery was stitched with a sewing machine. The sample was then laundered 
on the automatic cycle using a fully-automatic domestic washing machine 
1 0 (National, NA-F70PX1 ) and tap water (detergent-free). The laundered product 
was hung up to dry at room temperature to obtain a sample. 
(Hand) 

A pure bending tester (Kato Tech Co., Ltd., KES-FB2) was used to test 
the flexural properties of the samples as the physical characteristics relating to 
1 5 the hand of these treated samples. The results are shown in Table 1 . 
(Texture) 

Hand was rated according to the type of texture of each treated sample. 
The samples were ranked in accordance with the following criteria. The results 
are shown in Table 1 . 
20 ©: Very soft 

O: Soft 

p: Stiff 

X : Very stiff 

25 (4) Seam shifting after laundering 

Each of the laminated fabrics was cut into a 35 cm * 70 cm rectangle 
whose periphery was stitched to prevent fraying. The samples were then 
laundered on the automatic cycle using a fully-automatic domestic washing 
machine (National, NA-F70PX1) and tap water (detergent-free) and hung to dry 

30 at room temperature. The fac- and back textiles of the dried samples were 

visually checked for any anomalies in appearance, including seam shifting. The 
samples were checked again after the above-mentioned laundering cycle had 
been repeated ten times, and the product was hung up to dry. The results are 
shown in Table 1. The number in parentheses shows the number of locations 
35 in which damage was visually observed. "Many" as noted in the table refers to 
damage having occurred over the entire surface. 



22 

(5) Soil release tests 

Each of the laminated fabrics was cut into a 38 cm/side square whose 
periphery was stitched with a sewing machine. The samples were then 
laundered on the automatic cycle using a fully-automatic domestic washing 
machine (National, NA-F70PX1) and tap water (detergent-free), and hung to 
dry at room temperature, yielding samples for soil release tests. 0.2 mL of 
mineral oil (Kanto Kagaku) was then dropped onto the middle of the surface of 
this fabric, glassine paper (Nippon Paper Industries; thin white glassine) was 
laid thereupon and a 2,268 g iron weight with a diameter of 6.4 cm was then 
placed on top of the paper. The weight was removed 60 sec later to yield soiled 
samples. 

The soiled samples were laundered once on the automatic cycle using 
the above-mentioned fully-automatic domestic washing machine after adjusting 
the amount of soiled samples and adjacent fabric (No. 3 (cotton) as prescribed 
in JIS L0803) to 1 .8 kg and introducing 20 g of domestic laundry detergent 
(Kao Corporation; "Attack"). The samples were then hung up to dry overnight 
at room temperature. The extent to which the soiling had been released in the 
resulting samples was graded over five levels by making a visual comparison 
with a stain release replica obtained with AATCC Test Method 130-1981 Soil 
Release: Oily Stain Release Method. The results are shown in Table 1. Five 
represents optimal soil release properties and one represents minimal soil 
release properties. 

(6) Recyclability 

The ratio of the mass percentage of peelable fabric to the value 
obtained by subtracting the mass of the water-soluble adhesive from the mass 
of each laminated fabric (i.e., the fabric basis weight) was calculated and used 
as the recycling rate. The results of the calculations are shown in Table 1 . 
(7) Laundering durability 

Each laminated fabric was cut into a 35 cm * 70 cm rectangle whose 
periphery was stitched with a swing machine to prevent fraying. The samples 
were then subjected to continuous agitation and laundering in detergent-free 
tap water at a bath ratio of 1/60 and a bath temperature of 45°C or lower using 
a Kenmore Model 110, 20912 (Sears, Roebuck and Co.) as a type B domestic 
washing machine according to ISO 6330 set to heavy-duty mode. The samples 
were visually checked to assess whether peeling occurred in the back textile or 
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face textile and film that had been laminated using the water-insoluble 
adhesive. If no peeling occurred, the sample was rated as having passed. The 
results are shown in Table 1 . 

(8) Water resistance of seams 

Each laminated fabric was stitched as shown in Figure 2, and the 
stitched regions were sealed with commercial seam tape (Sun Chemical 
Corporation; T-2000). The taped portions were then subjected to water- 
resistance tests by being laundered once on the automatic cycle using the 
above-mentioned fully-automatic washing machine and tap water (detergent- 
free), and then hung up to dry. The water-resistance tests were conducted in 
accordance with JISL1092 method A (low-water-pressure method). The test 
results are shown in Table 2. 
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Examples 1 through 3), the knit fabrics suffered damage in several places as a 
result of the laundering. The results also indicate that fabric damage related to 
seam shifting after laundering can be prevented if the face textile is at least 33 
decitex; e.g., when a 44 decitex fabric is used. The incidence of damage to the 
back textile will also improve if the back textile has been laminated with water- 
insoluble adhesive, which indicates that there are no particular restrictions as to 
the back textile employed. 

(Soil release properties) 

It is clear from Table 1 that fabrics consisting of a laminated structure 
wherein the face textile is merely laid over the durable film have better soil 
release properties than fabrics where the same type of face textile is laminated 
on the durable film with a water-insoluble adhesive. Specifically, the soil 
release properties of Working Example 2 were given a grade of 4, while those 
of Comparative Example 2 were given a grade of 3. Also, whereas the soil 
release properties of Working Example 3 were given a grade of 3, those of 
Comparative Example 3 were given a grade of 2. This outcome is believed to 
be due to the fact that in the present invention, the face textile is laundered 
separately from the durable film, by which means the laundering solution will 
readily penetrate the face textile, thereby improving the soil release properties. 
(Recycling rate) 

The percentage of fabric that can be submitted for material recycling in 
Working Examples 1 through 4 and Comparative Examples 1 through 6 is 
shown in Table 1. By comparing the data for laminated fabrics that have been 
made from the same face textile and back textile, it is clear that the laminated 
fabrics of the present invention all exhibit a high recycling rate. In other words, 
it is clear that whereas the recycling rate is approximately 70% in Working 
Example 1, the recycling rate in Comparative Example 1 is approximately 13%, 
which reveals that the mass percentage that can be recycled in is largely 
reduced. Although this difference decreases with face textiles having a lower 
basis weight, the recycling rate virtually doubles with face textiles of 77 decitex, 
which is a dramatic improvement over the prior art recycling rate. 



(State of peeling after laundering) 

The results of the peeled state of the fabric after 50 hours of laundering 
shown in Table 1 . Working Example 2 was judged to have passed because 
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10 g/m 2 of water-insoluble adhesive was used to bond the back textile, but 
Comparative Example 6 was judged not to have passed because its adhesion 
durability was poor, and 5 g/m 2 of water-insoluble adhesive was used. 
(Water-resistance of seams) 

The results obtained by testing the water-resistance of seams made 
from the laminated fabrics of Working Examples 1 through 3 and Comparative 
Example 5 are shown in Table 2. Each of the laminated fabrics in the working 
examples exhibited a water resistance of 20 kPa or higher, which was 
satisfactory; however, the water resistance of Comparative Example 5 was 
poor, with water leakage being observed at 5 kPa. This outcome was due to 
the high back textile density, and the inability of the seam tape adhesive to 
penetrate thoroughly into the back textile, which inevitably resulted in water 
penetrating into the space between the back textile and durable film. 

[Effect of the Invention] 

The laminated fabric of the present invention exhibits the following 
exceptional effects as a result of having a laminated structure characterized in 
that a temporary adhesive is used between the face textile and the durable film, 
and a durable adhesive is used on the other side of the durable film. 

(1) Minimal durable adhesive is used, which enables the product to be 
lightweight, the hand of the face textile to remain constant, and exceptional 

softness to be obtained. 

(2) The back textile is secured in place to the durable film; therefore, 
damage to the fabric caused by laundering or the like can be prevented even if 
a light back textile is used, and the back textile may be selected from a wide 
variety of fabrics. 

(3) The fabric is laundered with the face textile being separate from the 
durable film, and accordingly exhibits exceptional soil release properties. 

(4) The face textile can be separated, which allows exceptional material 
recyclability. 

Using the laminated fabric of the present invention will also enable textile 
products having such exceptional effects to be provided. 

Without intending to limit the scope of the present invention, the 
following examples illustrate how the present invention may be made and used: 
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While particular embodiments of the present invention have been 
illustrated and described herein, the present invention should not be limited to 
such illustrations and descriptions. It should be apparent that changes and 
modifications may be incorporated and embodied as part of the present 
5 invention within the scope of the following claims. 
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